Different facets of agricultural economy of Jammu & Kashmir (J&K) have been investigated in a broader policy perspective to arrive at imperatives for its sustenance. The study has revealed that public investment in agriculture has increased in absolute terms, though its intensity is lower than of the non-agricultural sector in the state. Also, there is a wide demand-supply gap in institutional credit to agriculture which is more pronounced in the cold-arid agro-climatic zone. Though the road network has expanded in the rural areas, a good proportion of villages still remain to be connected to the nearest towns. The electricity consumption in agriculture constitutes only 5 per cent of total electricity consumption in the state. A decline in the number of cooperatives, poor seed replacement rate, wide technological gaps, stagnant irrigation capacities and shifting agricultural land, all of which have long-term implications for agricultural growth, are some of the vital observations made in the study. Moreover, the inefficient /unorganized existing marketing system deprives the farmers of real benefits in most of the marketing channels. The study has concluded that the carrying capacity of available land resources in the state is poor tosustain human and livestock population.
Introduction
Endeavours to jump directly to modernized industrialization, neglecting agriculture in the early stages of economic development, tend to result in failure in economic growth and poverty alleviation (Gulati et al., 2005; Rottso and Torvik, 2003) . A number of empirical studies have concluded that the multiplier effects of agricultural growth on the economic growth process are usually high (Haggblade et al., 1991; Delgado et al., 1998; Fan et al., 2000; 2002) . It is argued that a development strategy ostensibly focused on small/marginal farmers shall generate rapid, equitable and geographically-dispersed growth due to labourintensive linkage of farming with rural non-farm sector (Johnston and Kilby, 1975) . Contrary to this, Indian economy is gradually transforming from agricultural to non-agricultural sector, with its share in gross domestic products rising from 57 per cent in 1980-90 to 72 per cent in 2000-10. However, it was not accompanied by as much rise in the share of employment generation since 1980s, thus calling for rampant growth of agricultural enterprises, generation of human capital and new agri-business/business opportunities in rural India to transfer surplus labour
Status of Agricultural Economy and Need for its Sustenance
The state gross domestic product (SGDP) in J&K demonstrated a 5-fold increase from '1218 crore to '5808 crore during 1980-90 to 2000-10 (Table 1) . During 1980-90, the primary sector contributed 43.3 per cent to SGDP, mostly from the agricultural activities. The share of agriculture steadily declined to an average of 28.3 per cent in [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] .The percentage of people employed in agriculture declined rather slowly than its declining share in GDP. On the other hand, the share of non-agricultural sector in SGDP increased drastically, from 56.9 per cent to about 72 per cent, of which the tertiary sector contributed 45 per cent. Looking at the sectoral growth rate, it seems that the economy of state grew in an unbalanced and volatile manner, indicating a peculiar disarticulation between the primary and secondary sectors.
The agricultural productivity (AgGDP/ha) in the state is low, even though it has increased from ` 5148/ ha to ` 14746/ha . This coupled with significant growth in the non-agricultural sector led to the increase in per capita income from ` 1834 tò 5231 per annum, which helped reduce poverty, which still exists and is concentrated more in the rural areas (Table 2) . Therefore, complete eradication of poverty and upliftment of weaker sections of society require development of all economic sectors, particularly agricultural sector in view of its great potential in providing livelihood opportunities.
Institutional Interventions in AgricultureEncouraging or Discouraging! Government Schemes for the Development of Agriculture
A number of state and central governments sponsored schemes have been launched from time to time to put agriculture on the trajectory of steady 
Public Investment in Agriculture
The public spending on agriculture has steadily increased from about ` 4650 lakh in 1980-90 to ` 6151 lakh in 1990-2000 and further to ` 9315 lakh in 2000-10 (Table 3) . The investment on all the items of agriculture has gone up in absolute terms during 1980 -81 to 2009 -10 (Baba and Wani, 2012c .The agricultural investment constituted 22.8 per cent of the total state expenditure during the period 1980-90, but this proportion has gone down to just 13 per cent during 2000-10. Contrary to this, there has been 4-fold increase in non-agricultural investment during 1980-81 to 2009-10 and its share in total government spending has gone up to 87 per cent which could be in consonance with the rising income from these sectors.
The government intervention in terms of public agricultural investmentconstituted about 8.3 per cent of agricultural gross domestic product (AGDP) in 1980-81, and about 10 per cent during early-1990s (Table  4) . But, subsequently its intensity declined to just 6.8 per cent in 2009-10. On the other hand, the intensity of non-agricultural investment was more than double the intensity of agricultural investment in 2009-10. The Note: AGDP =Agriculture domestic product and NAGDP = Non-agriculture domestic product Source: Baba and Wani (2012c) declining intensity has also been observed under different items of agricultural investment towards 1995-2009, which need to be debated to form a well-directed agricultural policy to improve investment intensity in the agricultural sector of the state.
Outstanding Institutional Credit to Agriculture
The banking sector in the state has undergone a phenomenal expansion both horizontally and vertically to advance credit through network of its Scheduled Commercial Banks (SCBs)that include State Bank of India and its Associates (SBI&A), Nationalized Banks (NBs), Regional Rural Banks (RRBs) and others (that include private sector banks, especially Jammu & Kashmir Bank). The number of branches of all SCBs has increased from 426 in 1980-81 to 984 in 2010-11 with annual growth rate of 1.64 per cent (Table 5) ; however, the number of RRBs branches has gone down from 261 to 256 during 2005 to 2010. During 1980s, about 65 per cent of total bank branches were in the rural areas and 24 per cent were in the urban areas.
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The number of rural bank branches has declined since 2000-01, while the number of semi-urban and urban branches has shown a consistent increase over the years. The decline in branches in rural banks, especially RRBs needs to be arrested in view of their establishment with the prime objective of enhancing reach to farming community.
The total credit advanced to the agricultural sector in J&K constitutes about 11 per cent of the total credit outstanding during 1980-90through SCBs (Table 6 ). The credit outstanding in agriculture had increased gradually up to 2000-01, but owing to the banking reforms of early-2000s, a spurt was witnessed after 2004 and there was a three-fold increase from 2005-06 to 2009 -10 (Baba et al., 2012b . Though in absolute terms the agricultural credit outstanding has increased five-fold since 1980s, its percentage share in total credit outstanding has gone down from 10.7 per cent to 5.10 per cent. This declining proportion of credit outstanding to the agricultural sector needs to be reversed considering the emergence of small/marginal farm categories and increasing prices of inputs. (Table 7 ). The share of direct and indirect agricultural credit from institutional sources in total AGDP also grew between these periods, though the intensity of direct agricultural finance still constituted a higher proportion compared to indirect credit outstanding to agriculture. One striking aspect of this increase in intensity of credit to agricultural sector was its occurrence at a time when the share of agriculture to state GDP was witnessing a decline, indicating that the magnitude of increase in agricultural credit intensity was lower than observed. On the other hand, as high as 45 per cent of the domestic product generated by the non-agricultural sector went back as credit outstanding to this sector in 2009-10.
Though agricultural credit has increased significantly over the years, it has not reached even half of the estimated financial requirement for raising crops and livestock under the existing pattern in the state. Only 7.6 per cent of the total financial requirements were outstanding through financial institution in the state. This proportion was even lower in the cold-arid zone (2.26%) (Baba et al., 2012b) . The state government has recently come up with favourable loan schemes for small/marginal farmers which have eased collateral/security issues, but there is a dire need to augment loan to the farmers on the basis of worthiness and land-based possession. (Table 8 ) and the branch offices of PACs (Table 9 ) needs to be checked and new ones should be established. On the other hand, the number of offices The declining trend in the number of PACs in the state is a matter of concern because these societies link the apex cooperative institutions to the rural masses and thus need improvement in their number.
Decline in Number of Agricultural Cooperatives
Poor Replacement of Traditional Inputs and Weak Extension Service Delivery
Despite consistent efforts, J&K is yet to achieve the desired level of seed replacement rate (SRR) of high-yielding varieties of major crops (33% for selfpollinated crops, 50% for cross-pollinated crops, and 100% for hybrids at the national level). Except for kharif-pulses and rabi-oilseeds, the SRR has been found lower compared to desirable SRR (25%) in all crops grown in both the seasons (Table 10 ). This shortfall could be attributed to the limited availability of breeder and foundation seeds (DE&S, 2012).
Shrinking/Stagnant Resource Base Shifting Cultivated Land
The growing population in the state of J&K has necessitated analysis of land-use dynamics. Of the total state area of 2416 thousand hectares, only 31 per cent is available for cultivation and the rest is either under forests or other land-use classes (Table 11 ). The percentage changes and estimates of growth rate have revealed that the total reported area in the state has remained stagnant. The area under forest has decreased at the annual compound growth rate of about -0.02 per cent, from 661 thousand hectares in 1980-90 to 658 thousand hectares in 2000-10. These trends are likely to cause severe ecological imbalances, including adverse agro-climatic changes and acute shortages in meeting the rising demand of fuel, fodder and timber in the state.
The area under permanent pastures and other grazing lands has shown an increase of about 2000 hectares (Table 11 ). The fallow land and culturable wasteland have registered a decline of over 8000 ha and 4000 ha, respectively during 1980-90 to 2000-10. The decline in these land-use classes is in consonance with the increase in the area under cultivation and barren & unculturable land. The soil-water conservation and other reclamation measures need to be implemented seriously to bring this class of degraded land under plough. The net sown area has shown an increase of about 18 thousand hectares between 1980-90 and 2000-10; though it has declined to 735 thousand hectares in 2009-10, which is less than its average figure of 2000-10. The paralytic trend in net sown area should be arrested owing to increasing food demand for the increasing population. This problem is aggravated further with fragmentations of holdings. The average holding size in the state has declined from 2.97 ha (1972) to a meagre size of 0.66 ha by 2001and it is even less (0.48 ha) in the Kashmir province. The decrease in holding size not only prevents capital formation but also affects production of food commodities emphasizing the need of a check on further fragmentation of holdings when little can be done to consolidate scattered holdings.
Stagnant Irrigation Capacities
The proportion of cultivated area irrigated in the state has remained almost stagnant at 42 per cent of In mountains, the advent of innovations is slow and dissemination of the available ones is poor. It was observed that the field level demonstrations for dissemination of maize composites (viz., C 6 , C 14 & C 8 ) were still underway despite the fact that these varieties were released during early-1990s. Apart from political condition during early-1990s, inefficient extension activities are the major cause for the poor dissemination. The NSSO (2005) data has revealed that only 6 per cent farmers get information regarding agriculture from extension workers in India, and this calls for streamlining and strengthening of extension services delivery in the state. Note: * Area in '000 ha; NSA = Net sown area; GIA = Gross irrigated area; TCA = Total cropped area Source: Baba and Wani (2012c) net area sown in J&K. The canal irrigation constitutes over 90 per cent of net irrigated area though its proportion has shown a little decline over the years (Table 12 ). Tanks and other sources of irrigation are gradually gaining importance and could be more prominent under climate change regime. Although, the state has abundant surface water in the form of perennial rivers, the irrigation network does not have the desirable spread, which unveils the potential of improving crop productivity.
Rural Infrastructure
The importance of good infrastructure for agricultural development is widely recognized and government spending on rural infrastructure has significant impact on agricultural growth and rural Baba et al. : Imperatives for Sustenance of Agricultural Economy in the Mountains 251 poverty alleviation (Fan et al., 2000; Baba et al., 2010a; 2010b) . The growth performance of important infrastructure is discussed below to draw some meaningful conclusions.
Road Network
The growth pattern of road network and road density in J&K, presented in the Table 13, revealed that the total road length has increased by about 12000 km since 1980-81. The surfaced (quality) roads have shown a rapid expansion during this period. Increasing road density is a positive sign of economic development in the state. The development of roads across the districts/regions and inaccessible areas to exploit niches in the areas, could help improve the economy of the area/region.
Electricity
In J&K, only 55 per cent villages were electrified till 1980-81, and up to early-2000s electricity supply was extended to 97 per cent villages at the annual growth rate of over 1.20 per cent. However, the duration of electricity supply in the state is a matter of concern. The consumption of electricity for agricultural purposes in the state has increased significantly over the years, reaching 178 kWh/ha of TCA in 2009-10 (Table 14) . However, electricity consumption in agriculture as proportion of total electricity consumption is almost stagnant at 5 per cent. Although the number of pump sets energized has increased, still only 18 energized pump sets are available for irrigating one thousand hectares of total cropped area.
Shifting Cropping Pattern and Stagnant Productivity
The total cropped area in the state has gone up by 172 thousand hectares since 1980-81, from 973 thousand ha in 1980-81 to 1145 thousand ha in 2009-10 (Table 15) . Within foodgrains, area under rice has shown a decline of about 4.2 thousand ha, while area under bajra, maize, and wheat has increased, may be in consonance with the changing dietary pattern. Area under pulses has declined from 49 thousand ha to just 30 thousand ha. The cropping pattern was seen shifting towards high-value horticultural crops like vegetables and fruits and accordingly their area has increased by 38 thousand ha. The area allocated under non-food crops has also risen since 1980-81, and this increase accrued owing to more area allocation to fodder and oilseeds up to early-2000s. However, oilseed area has shown a decline in the recent decade.
Over the years, the productivity of major crops, viz. rice and maize, has remained almost stagnant, of pulses has declined sharply (Baba and Wani, 2012c) , and of wheat and other cereals and millets (OC&M) has exhibited an increasing trend. The concerns of productivity improvement of major foodgrain crops demand immediate attention of R&D institutions and other concerned agencies.
Adoption of Innovations and Technological Gaps
Figures documented in Table 16 reveal that fertilizer consumption in J&K has gradually increased and reached 113.19 thousand tonnes during 2009-10 with consumption as high as 99 kg/ha. The adoption of HYVs of major cereals in state has risen to the extent of over 76 per cent by 2009-10. The poor SRR in the state has been one of the causes of lower adoption of HYVs. Further, the absolute numbers and density of tractors/power tillers were increasing at an alarming rate. Innovations in the form of region-specific machines could perform better under the hilly terrains of the state and irrigation capacities in the state also need to be augmented.
The micro studies have revealed poor percolation of package of scientific practices of various crops in different agro-climatic regimes in the state. Generally, more seeds are used in principal crops and there is less application of FYM and fertilizers when compared with scientific recommendations (Table 17) . These gaps visa-vis potential yield level lead to lower crop productivity. On the other hand, pesticides are applied on apple significantly above the prescribed level. Farmers were found applying 70 per cent more dormant sprays, 20 per cent more fungicides and 48 per cent more acaricides/insecticides than the recommended levels (Baba et al., 2012a) . These may have multiple and serious implications towards biodiversity and human health. Source: Baba et al. (2012a) The farmers in cold-arid Ladakh apply only FYM available from their livestock and restrain from applying any chemical fertilizer on apricot (Table 18) , thus can claim organic status for this crop. In other fruit farming systems, except walnut, farmers use more urea than recommendations. Similarly, technological gap was more pronounced in DAP and MOP. The application of FYM was found far less than the scientific recommendations. The technological gaps in principal crops under different agro-climatic regimes could be one of the important reasons for lower/ stagnant productivity levels. It demands attention of R&D institutions, particularly of extension agencies to educate the stakeholders on this aspect for productivity gains.
With regard to livestock, crossbreeding of indigenous stock with exotic animals is a well-known strategy for improving the productivity of indigenous stock mainly of cattle, sheep and pigs (Kumar and Singh, 2008) . In cattle, crossbreds comprised 48.72 per cent in 2007, as against only 25.94 per cent in 1992 (Table 19) . During this period, the proportion of crossbred sheep has increased from 40.59 to 59.43 per cent. The adoption of cross-bred animals has reached around 50 per cent, implying a vast untapped potential in improving output from the livestock sector in the state. system to the markets outside the state. However, supplies are made in discrimination to the demands that often form glut in terminal markets resulting in losses and lower prices to the produce. Accordingly, the number of fruit boxes exported to other states of the country has increased significantly yet the average price in different markets has remained almost stagnant (Figure 1 ). On the other hand, the storage capacities for fruits have been found meagre. There are only 19 storage units in the state under private (15), cooperative (03) and public (01) domain. These units can house only 43 thousand tonnes of fruits (2.1% of total fresh fruit production in 2010-11). This scenario necessitates encouragement of private storage/warehouses around each production centre for a better post-harvest management and higher price to the producers.
Price Competitiveness in Global Markets and Poor Value-addition
The exportable commodities of the state are apple, walnut and saffron. The walnut and saffron exported from India are exclusively from J&K, while a part of exportable apple comes from Himachal Pradesh also. An increasing demand has been observed for valueadded products of apple and walnut in the global markets (Baba et al., 2012a) , but in value terms, the export of value-added products from India constituted only 1.44 per cent of total apple export in the world (www.fao.org). Indian apples and walnuts and their value-added products are available at a lower unit price compared to from other nations of the world (Baba et al., 2012a) , signifying a 'margin' which can be invested on quality improvement of the product for a better price in the global markets. Under AEZ, few private 
Marketing System Numerous Marketing Channels and Market Losses
The marketing system in the state is neitherregulated nor efficient. Contractors play an important role by maintaining temporary/permanent relationships with producers and other forwarding functionaries. However, important marketing channels are longer, wherein net price received by farmers are lower and market losses are higher in both vegetables (Baba et al., 2010c) and fruits (Baba et al., 2012a) . The pooling of surplus and marketing through cooperatives would have been a better proposition to protect the interest of growers but the poor performance or decline of cooperatives has paved the way for distress sales. The resource-poor farmers have to depend largely on different intermediaries for marketing of their produce.
About 80 per cent of the total fresh fruit production in J&K is exported through unorganized marketing enterprises have ventured in value addition of fruits and vegetables, but still a major proportion of surplus is sold as fresh. Encouragement of value addition at farm and upper levels withproduct development conforming global quality standards would enhance export trade in horticultural commodities, especially apple and walnut.
Sustaining Capacity of Land Resources
On comparing the total requirement of different food commodities, (as per recommendations of ICMR) with state production, it was found that the state was surplus in commodities like fruits, milk and vegetables and was deficit in cereals, pulses, meat, and eggs ( Figure 2 ). Accordingly people depend on public distribution system (PDS) supply and private traders for their requirement of food commodities. It was projected that an additional quantity of 4.1 lakh tonnes of cereals & millets would be required by 2020 and 11.4 lakh tonnes by 2040 to feed the population of the state. By 2040, the additional requirement of 13421 lakh eggs, 0.7 lakh tonnes meat and 7.1 lakh tonnes milk has been projected for the state (Baba and Wani, 2012c) . To meet this requirement, the state is poised for a greater technological transformation in agriculture. The production capacities will have to be employed more efficiently because there is little scope for bringing more area under cultivation.
sustaining around 80 per cent of the existing livestock population (Baba et al., 2011) .
Conclusions and Emerging Imperatives
Different facets of agricultural growth have been studied to explore the possibilities of sustaining its economy in the state of Jammu & Kashmir. Although there has been many-fold increase in public investment and institutional credit outstanding to the agricultural sector, their intensity is much lower compared to the non-agricultural sector in the state. The study has revealed a decline in the number of agricultural cooperatives. The land-use analysis has indicated that the proportion of irrigated area has remained almost stagnant at 42 per cent of net area sown. Although road network has been expanded across the state, many rural areas and production centres are yet to be connected. The electricity consumption in agriculture as proportion of its total consumption has been found to be only 5 per cent. There has been either stagnation or declining behaviour in the productivity of major crops owing to poor adoption rate or poor SRR. The marketing system in the state is not only unregulated but also less efficient. Marketable surpluses are pushed up to the consumers through channels in which net price received by the farmers are far lower and market losses are higher. To sum-up, the land resources including common property resources (CPRs) with the existing capacities fall short of sustaining human and livestock population. Based on findings of the study, following imperatives have emerged for the sustenance of agricultural economy of the state:
• The intensity of public agricultural investment, particularly in location-specific R&D and microirrigation needs to be enhanced. Maximum investment should be made in the areas/regions and sub-sector of agriculture where it is much needed on the basis of marginal impact.
• Technological gaps in different agro-climatic regimes, should be bridged through increase in seed replacement rates to the desired level (25%).The coordination of different institutions involved in dissemination of technologies is imperative.
• There is a need to exploit niches in agroecosystems for regional specialization of production centres in commodities based upon comparative advantage. The carrying capacity of common property resources (CPRs) (including forest, pasture/grazing lands, barren & uncultivated land) to provide suitable production environment for livestock was analyzed. The available CPRs have carrying capacity of • Establishment of focal points with provisions of all possible infrastructures/facilities for soil/ pesticide testing, value addition, scientific packaging, quality control, etc. around the production centres is inevitable for agricultural growth.
• Strengthening of market intelligence for ensuring delivery of agricultural produce at the place of its demand with effective integration of domestic markets and diffusion of price signals is urgently required.
• There is a need to improve credibility of data through consensus on common methodological themes and public-private partnership to have better pay-off.
• Proper land-use surveys and use of GIS/RS tools may be ensured to bring more geographical area under plough to help rehabilitation of growing population with proper urban planning.
• Development of CPRs and linkages between livestock and cultivated areacould be instrumental in fulfilling the increasing demand for livestock products and reducing the undesired implications on ecology.
• The essential rural infrastructure should be created uniformly across the state.
• The cooperative societies should be revitalized by inculcating more professionalism and skilled management.
